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including sexually transmitted in-

fections (STIs) in women are a
major public health problem in many
developing countries.! These infections
in women are often asymptomatic and
can cause a variety of complications and
sequelae, if they are left untreated.” In
developing countries pregnant women or
women attending antenatal and family
planning clinics have often been investi-
gated in many studies to determine the
prevalence of and risk factors for STIs in
order to set up screening criteria.”” How-
ever, only a few studies on the prevalence
of STIs have been conducted in women
seeking induced abortions.*"

The prevalence and incidence of STIs
including HIV infection have signifi-
cantly increased since 1980s in China,
owing to a series of political, cultural,
social, and economic factors." * In order
to control the growth of the population,
induced abortion is one of the methods
used for women who have an unwanted
pregnancy for whatever reason. Condom
use as a birth control method is low in
China.” At the same time, the proportion
of women who engage in sexual activi-
ties before marriage has been increasing
and the age at first intercourse has
decreased. These factors together create
dual risks for both unwanted pregnancy
and STIs among women of reproductive
age. The purpose of this study was to (1)
determine the prevalence of STIs; (2)
identify factors significantly associated
with vaginal and cervical infections.

Reproductive tract infections (RTIs)

MATERIALS AND METHODS

This cross sectional study was conducted
from November 1999 to September 2000
in two family planning clinics of Jinan,
the capital of Shandong. All pregnant
women who were seeking induced abor-
tions in the two clinics during the study
period were asked to participate in the
study, independent of the reason for
abortion. Each woman was interviewed

with a standardised interviewer admin-
istered questionnaire after a written
informed consent was obtained. After
interviewing, vulval examination was
performed by clinicians and any sign
indicative of an STI was recorded and
diagnosed clinically. Subsequently, saline
wet mount smears from the posterior
vaginal fornix were taken and examined
immediately for mobile trichomonas and
clue cells. Another smear from the
posterior vaginal fornix was taken and
examined for candida with microscopy.
After withdrawal of the speculum from
the vagina, pH was measured and the
results of a whiff test were recorded.
During speculum examination, sam-
ples were taken from endocervical canal
for the test of Chlamydia trachomatis (CT)
and Neisseria gonorrhoeae (NG), with
DNA-PCR using a pooling method." In
addition, 5 ml venous blood was taken
from each participant for the testing of
HIV and syphilis. The test for HIV infec-
tion was performed with a commercial
testing strip (Determine HIV Y2, Abbott
Laboratories, USA) according to the
manufacturer’s instruction. Any blood
sample, which was positive for HIV
infection using the determine test, was
confirmed by western blot test. For the
test of syphilis, treponema passive
particle agglutination assay (TPPA,
SERODIA-TPPA, Flijirebio Inc, Japan)
was used to determine the cumulative
seroprevalence of syphilis infection. The
same blood sample was tested with
toluidine red wunheated serum test
(TRUST)" to assess active syphilis.

RESULTS

The final analysis was based on the data
from 2020 women out of 2056 women
recruited. A total of 787 blood samples
were tested for HIV infection and 503
blood samples were tested for syphilis.
The average age of this population of
women was 27.5 (SD 5.4) years. Ninety
seven per cent of the women had
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received more than 6 years of schooling.
Only 170 (8%) women were unemployed.
Ninety four per cent of the women were
from the city and 76.5% were married.
The majority of women (98.1%) were in
their first trimester. For 28% this was
their first pregnancy. Sixty nine per cent
reported at least one previous pregnancy.
A total of 741 (36.7%) women did not
have previous history of abortion. The
reasons for abortion were family plan-
ning for 871 (43%); for being unmarried
460 (23%), and unwanted pregnancy for
383 (19%). Other reasons accounted for
15%. The mean age at first sexual
intercourse was 23.1 (SD 2.4) years. Two
hundred and forty six (12.2%) women
had first sexual debut at an age younger
than 20 vyears. Eighty eight (4.4%)
women reported having more than one
lifetime sexual partners and 64 (3.2%)
women reported having a new sexual
partner in the past 6 months. Seventy six
(3.8%) women reported having previous
RTIs (in the great majority this was
trichomoniasis or candidiasis). Two thou-
sand and eight (99.4%) women denied
that their sexual partner had an STI.

When asked, 239 (11.8%) out of 2020
women reported genital itching, 136
(6.7%) vaginal discharge, and 94 (4.7%)
lower abdominal pain. On inspection
four women had genital ulcers and 16
women had genital and/or vaginal warts.
On speculum examination 343 (17%)
women were found to have abnormal
vaginal discharge, 188 (9.3%) abnormal
mucopurulent cervical discharge, 478
(23.7%) cervical erosion, and only 25
(1.2%) women had lower abdominal
tenderness on bimanual examination.
The prevalence of RTIs in the population
is presented in table 1.

The risk factors studied varied in
importance between the different STIs.
In multivariate analysis, trichomoniasis
was negatively associated with previous
abortion (OR 0.50, 95% CI 0.28 to 0.90)
and positively associated with never
having used condoms (OR 3.36, 95% CI
1.66 to 6.80). The women with elicited
genital pruritus were three times more
likely to have trichomoniasis (OR 3.22,
95% CI 1.68 to 6.16) and women with
elicited low abdominal pain 3.5 times
more likely (OR 3.49, 95% CI 1.59 to
7.68). CT infection was not associated
with any demographic characteristics,
neither with previous history of preg-
nancy and abortion, nor with condom
use, the use of contraceptives, or any
sexual risk behaviours. However, abnor-
mal vaginal discharge (OR 1.87, 95% CI
1.18 to 2.98) and cervical erosion (OR
1.92, 95% CI 1.25 to 2.94) on speculum
examination were positively associated
with an increased risk for the presence of
CT. Women who had had a new sexual
partner in the past 6 months were 3.8
times more likely to be infected with BV
than women without a new sexual part-
ner (OR 3.80, 95% CI 1.60 to 9.04).
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History of RTI (OR 2.57, 95% CI 1.08 to
6.10), elicited genital pruritus (OR 2.55,
95% CI 1.41 to 4.60), and elicited abnor-
mal vaginal discharge (OR 2.81, 95% CI
1.45 to 5.46) were also independently
associated with BV (more details will be
offered on request). The performance of
the risk factors associated with the
infections in multivariate analysis was
Very poor.

DISCUSSION
In assessing the prevalence of and risk
factors for STIs very few studies have
involved women seeking termination of
pregnancy.”" In one study, a higher pro-
portion of gynaecological symptoms was
found in the abortion group compared
with the non-abortion group.® We had
two reasons for selecting this population
of women for our study. The first one was
that an unwanted pregnancy might be
the result of unsafe sexual behaviour,
which creates dual risks for both preg-
nancy and exposure to STIs. The second
one was that the procedure during
induced abortion might facilitate the
transmission of lower genital tract infec-
tions to upper genital tract and may
cause serious complications and seque-
lae. This was suggested in several stud-
ies, which found a significant association
between post-abortion endometritis/
salpingitis and the occurrence of C
trachomatis at the time of surgery in one
study" and a high proportion of pelvic
infections developed during the postop-
erative follow up period among the
women infected with C trachomatis."
The prevalence of STIs was lower in
this study population than in most other
studies conducted in the populations of
pregnant women or women attending
antenatal and family clinics in develop-
ing countries.”” " Some important
characteristics in this group of women
could explain the differences. For exam-
ple, the women in this group were older
with a mean of 28 years and higher edu-
cation level. More women were married
(76.5%) and monogamous (95.6%). Few
women had a new sex partner in the past
6 months (3%) or were unemployed
(8%), and generally they were late in
sexual debut (23 years on average).
Nevertheless, an overall infection rate of
17%, in particular a rate of nearly 5%
chlamydial infection and nearly 1% sero-
prevalence of syphilis are still a consider-
able level in a population considered to
be at low risk. Currently, the diagnosis
and decisions regarding the laboratory
testing and treatment for reproductive
tract infections in antenatal and family
planning clinics are left to the individual
clinician in Shandong. We have shown
that there are two major problems in the
management of genital tract infections
among these “low risk” populations of
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Table 1 Prevalence of RTls among 2020 women seeking induced abortions
in two urban family planning clinics, Shandong Province, China
Prevalence of STls (%)

STis WCH (n=1185)  SPH (n=835) Total (1=2020)
T vaginalis (TV)** 11 (0.9) 40 (4.8) 51 (2.5)

C albicans [CA** 104 (8.8) 28 (3.3) 132 (6.5)
Bacterial vaginosis (BV)** 67 (5.6) 2(0.2) 69 (3.4)

Any vaginitis** 172 (14.5) 70 (8.4) 242 (12.0)

C trachomatis (CT) 61 (5.1) 35 (4.2) 96 (4.8)

N gonorrhoeae (NG)* 2(0.2) 7 (0.8) 9 (0.4)
Anylcervicifis 63 (5.3) 42 (5.0) 105 (5.2)
Genital wart (GW)* 13 (1.1) 3(0.4) 16 (0.8)
Syphilis (n=503)

TPPA only 3(1.19) 2(0.8) 5 (0.99)
TPPA + TRUST 1(0.2) 1(0.2) 2(0.4)

HIV (n=787) 1(0.2) 0(0) 1(0.13)
More than one infections** 24 (2.0) 6(0.7) 30 (1.5)

Any infection** 236 (19.9) 111 (13.3) 347 (17.2)
*p<0.05; **p<0.01.

WCH = Women and Children Hospital; SPH = Shandong Provincial Hospital.

women. One is that most women in-
fected are often asymptomatic or only
have mild symptoms.”* If we use
elicited symptoms as a starting point in
the management of our clients, a large
proportion of infected women would be
missed. For example, out of 96 women
with chlamydial infection detected, only
15 cases were elicited with genital pruri-
tus, 12 with abnormal vaginal discharge,
and seven with lower abdominal pain.
The second reason is that none of these
symptoms and signs is specific enough to
indicate a particular STL.” This means
that the accuracy of the provider’s
diagnosis based on symptoms and signs
in many infected women, including our
study population, is poor."”

Some selective screening programmes
aiming to reduce the prevalence of
chlamydial infection in industrialised
countries have been shown successful.** *
Unfortunately, through this study we
were unable to establish an algorithm or
set of criteria as screening tool for STIs,
especially for chlamydial infection. Apart
from the low risk characteristic of this
group of women, low prevalence of
various STIs is another fundamental fac-
tor for the poor performance of screening
tool in this study. Many recent studies,
ours included, showed poor validity of
algorithms, whether WHO recommended
or modified locally.*** It should be
emphasised that the main aim of screen-
ing and treating women seeking abor-
tions is to prevent post-abortal pelvic
inflammation apart from reducing the
prevalence of the infections.

We conclude that continuous effort
should be made to develop a simple
diagnostic test to identify those asymp-
tomatic women infected with cervicitis,
owing to the serious complications and
sequelae caused by these infections.
Periabortal antibiotics for all women
seeking induced abortions could be
another option, which was recom-

mended through a meta-analysis.”® Sur-
veillance on syphilis with cheaper
screening test such as RPR among
women seeking induced abortions
should be considered because of the
serious impact of syphilis on women’s
health and that of their offspring.

ACKNOWLEDGEMENTS

We are grateful to the EU-China Training Pro-
gramme on STD/HIV/AIDS for financial sup-
port for this study. Many thanks go to Mr
Raymond Fung, representative of Abbott
Company in China, for the donation of the
HIV tests used in this study and to William
Steward for editing the paper. We would also
like to express our gratitude to the staff in the
Women and Children Hospital and Shandong
Provincial Hospital for their cooperation

CONTRIBUTORS

CS, the study design, implementation of the
study, quality control in the study settings,
and preparation of the paper; AvdH, review of
the study proposal, supervised the study
settings, and preparation of the paper; SC,
review of the study proposal, guideline of the
preparation of the paper; LD, data entry and
statistics; ZS and PY, laboratory testing; LC
and YX, data collection; WL, coordination of
the study.

Sex Transm Infect 2002;78:e3 (http://www.
sextransinf.com/cgi/content/Fu||/7%/3/e3)

Authors’ affiliations

S M Chen, L Wang, D C Liu, S J Zhou, Y C
Peng, C L Li, X F Yin, Shandong Provincial
Institute of Dermatovenereology, Jinan,
Shandong, People’s Republic of China

A van den Hoek, Division of Public Health and
Environment, Municipal Health Service,
Amsterdam, Netherlands

C G Shao, Institute of Dermatology, Chinese
Academy of Medical Sciences, Nanjing,
People’s Republic of China

Correspondence to: Chen Shumin, Shandong
Provincial Institute of Dermatovenereology,

57 Jiyan Ly, Jinan, Shandong, People’s Republic
of China; chenshm@public.jn.sd.cn

Accepted for publication T March 2002


http://sti.bmj.com

Global view

REFERENCES

w

4

(@]

[ee]

Wasserheit JN. Reproductive tract infections
of women in developed and developing
countries. Int ] Gyneocol Obstet 1989;(Suppl
3):145-68.

Temmerman M. Sexually transmitted
diseases and reproductive health. Sex Transm
Dis 1994;21(Suppl):S55-8.

Gertig DM, Kapiga SH, Shao JF, et al. Risk
factors for sexually transmitted diseases
among women attending family planning
clinics in Dar-es-Salaam, Tanzania. Genitourin
Med 1997,73:39-43.

Vishwanath S, Talwar V, Prasad R, et al.
Syndromic management of vaginal discharge
among women in a reproductive health clinic
in India. Sex Transm Infect 2000;76:303-6.
Kapiga SH, Vuylsteke B, Lyamuya EF, et al.
Evaluation of sexually transmitted diseases
diagnostic algorithms among family planning
clients in Dar es Salaam, Tanzania. Sex
Transm Infect 1998;74(Suppl):S132-8.
Mayaud P, Uledi E, Cornelissen J, et al. Risk
scores to defect cervical infections in urban
antenatal clinic attenders in Mwanza,
Tanzania. Sex Transm Infect 1998;
74(Suppl):S139-46.

Schneider H, Coetzee DJ, Fehler HG, et al.
Screening for sexually transmitted diseases in
rural South African women. Sex Transm Infect
1998,74(Suppl):5147-52.

Hellberg D, Mogilevkina |, Mardh PA.
Sexually transmitted diseases and gynecologic
symptoms and signs in women with a history
of induced abortion. Sex Transm Dis
1999;26:197-200.

Skjeldestad FE, Nordbo SA, Hadgu A.
Sentinel surveillance of Chlamydia trachomatis
infection in women terminating pregnancy.
Genitourin Med 1997,73:29-32.

Koroku M, Kumanoto Y, Hirose T, et al.
Epidemiologic study of Chlamydia trachomatis

17

19

infection in pregnant women. Sex Transm Dis
1994,;21:329-31.

Chen XS, Gong XD, Liang GJ, et al.
Epidemiologic trends of sexually transmitted
diseases in China. Sex Transm Dis
2000;27:138-42.

Cohen MS, Ping G, Fox K, et al. Sexually
transmitted diseases in the People’s Republic
of China in Y2K: back to the future. Sex
Transm Dis 2000;27:143-5.

Li VC, Wong GC, Qiu SH, et al.
Characteristics of women having abortion in
China. Soc Sci Med 1990;31:445-53.
Peeling RW, Toye B, Jessamine P, et al.
Pooling of urine specimen for PCR festing: a
cost saving strategy for Chlamydia
trachomatis control programmes. Sex Transm
Infect 1998;74:66-70.

Larsen SA, Pettit DE, Perryman MW, et al.
EDTA+reated plasma in the rapid plasma
regain card fest and the foluidine red
unheated serum test for serodiagnosis of
syphilis. J Clin Microbiol 1983;17:341-5.
Blackwell A, Thomas PD, Wareham K, et al.
Health gains from screening for infection of
the lower genital tract in women attending for
termination of pregnancy. Lancet
1993;342:206-10.

Meda N, Sangare L, Lankoande S, et al.
Pattern of sexually transmitted diseases among
pregnant women in Burkina Faso, west Africa:
potential for a clinical management based on
simple approaches. Genitourin Med
1997,73:188-93.

Wilkinson D, Ndovela N, Harrison A, et al.
Family planning services in developing
countries: an opportunity to treat
asymptomatic and unrecognised genital
infections2 Genitourin Med 1997;73:558-60.
Thompson DA, Tsai YK, Gilman RH, et al.
Sexually transmitted diseases in a family
planning and an antenatal clinic in Peru. Sex
Transm Dis 2000;27:386-92.

20

2

22

23

24

25

26

27

28

30of3

Renton A, Whitaker L, Riddlesdell M, et al.
Heterosexual HIV transmission and STD
prevalence: prediction of a theorefical model.
Sex Transm Infect 1998;74:339-44.

Moses S. Treatment of sexually transmitted
diseases and prevention of HIV infection in
developing countries. Sex Transm Dis
1996;23:262-3.

Bowden FJ, Garnett GP. Trichomonas
vaginalis epidemiology: parameterising and
analysing a model of treatment interventions.
Sex Transm Infect 2000,76:248-56.
Schwebke JR. Bacterial vaginosis-more
questions than answers. Genifourin Med
1997,73:333-4

Miller WC. Screening for chlamydial
infection: a model program based on
prevalence. Sex Transm Dis
1998;25:201-10.

Addis DG, Vaughn ML, Ludka D, et al.
Decreased prevalence of chlamydia
trachomatis infection associated with a
selective screening program in family
planning clinics in Wisconsin. Sex Transm Dis
1993;20:28-34.

Dallabetta GA, Gerbase AC, Holmes KK.
Problems, solutions, and challenges in
syndromic management of sexually transmitted
diseases. Sex Transm Infect 1998;
74(Suppl):S1-11.

Pettifor A, Walsh J, Wilkins V, et al. How
effective is syndromic management of STDs2 A
review of current studies. Sex Transm Dis
2000;27:371-85.

Sawaya GF, Grady D, Kerlikowske K.
Antibiotics at the time of induced abortion: the
case for universal prophylaxis based on a
meta-analysis. Obstet Gynecol
1996,87:884-90.

www.sextransinf.com


http://sti.bmj.com

